

CLASSIFICATIONS 



C COMMERCIAL 

CA INTEREST 

D INFORMATION HANDLING-DATA PROCESSING 

DH SORTING 

DP PLOTTING 

DZ MISCELLANEOUS 

F FUNCTIONS-EVALUATION OF-ETC 

FB BESSEL 

FC COMPLEX 

FD POWERS AND EXPONENTIALS 

FE ELLIPTIC INTEGRALS 

FP POLYNOMIALS- INC CHEBYSHEV ETC 

FS SPECIAL 

FT TRIGONOMETRICAL FUNCTIONS 

FZ MISCELLANEOUS 

G DIFFERENTIAL EQUATIONS 

GA ORDINARY-NOT LINEAR OR 1ST ORDER 

GL LINEAR 

GP PARTIAL 

L LINEAR ALGEBRA 

LA CHANGE FORM OF MATRIX 

LB BOOLEAN MATRICES 

LE LINEAR EQUATIONS AND INVERSION 

LF FORM SPECIAL MATRIX 

LG ARITHMETIC FUNCTIONS-ONE MATRIX 

LH ARITHMETIC FUNCTION S-TTO MATRICES 

LL LATENT ROOTS 

LO DETERMINANTS 

LR READ OR INPUT 

LZ MISCELLANEOUS 

M MATHEMATICAL METHODS 

MC CURVE AND SURFACE FITTING 

MD DIFFERENTIATION-MAX AND MIN 

ME ERROR ANALYSIS 

MG GEOMETRY 

MH HARMONIC ANALYSIS 

MR ROOTS OF EQUATIONS 

MS INTEGRATION AND SUMMATION 

MT INTERPOLATION AND DIFFERENCES 

MZ MISCELLANEOUS 

N INTEGERS AND NUMBER THEORY 

NC PERMUTATIOIIS AND cbMBINATiONS 

NP PRIME NUMBERS 

NR PARTITIONS 

NZ MISCELLANEOUS 

O OPERATIONAL RESEARCH 

QL LINEAR PROGRAMMING 

OP PEHT-crtttcal PATH ANALYSIS 



Classifications (cont d ) 

P PHYSICS; 
PH HEAT 

pn nuclear engineering 

pq quantum mechanics 

s statistics 
sa aMlysis 

sb smoothing 

sc correlation 

sm moments 

sr regression 

ss stochastic processes 

sv analysis of variance 

z miscellaneous 

ZA cbffi>iliBR""TECHNIQUES 

ZM INPUT AND OUTPUT 

ZP FORMAT 

ZZ MISCELLANEOUS 



(Revised List 4, April 1969; replaces List 3 (Oct. 1965) , arid 
new procedures are marked with f.J pftge 
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FP 01 
FS 01 
GL 01 

IE 01 
LB 02 
LE 03 
IE 04 



SORT REAL NUMBERS INTO ASCENDING ORDER 
LOCATE ELEMENT IN LIST 
SORT REAL NUMBERS IN ASCENDING ORDER 
SORT ROWS OR COLUMNS OF MATRIX 
IPSORT (improved exsort) 
RIPSORT - Relative Addressing 
STRINGSGRT (for alphabetic order) 
PARTSORT 
KEYSQRT 

OUTPUT GRAPH OF VECTOR ELEMENTS 
OUTPUT PLOT OF ELEMENTS OF TWO VECTORS 

CHARACTER PACK 
CHARACTER UNPACK 
DOUBLE LENGTH ARITHMETIC PACKAGE <¥/,WARNE) ; 

BESSEL FUNCTION FOR SET OF INTEGER ORDERS 

F.WYNN'S ARSENAL OF COMPLEX ARITHMETIC PROCEDURES t~ 
COMPIEX ASSIGNMENT 
MULTIPLE COMPLEX ASSIGNMENT 
COMPLEX MULTIPLICATION 
COMPIEX DIVISION 

ASSIMILATE REAL IN COMPLEX OPERATION 
ASSIMIIATE IMAGINARY IN COMPLEX OPERATION 
COMPLEX CONJUGATE 
MODULUS OF COMPLEX NUMBER 
ARGUMENT OF COMPLEX NUMBER 
POLAR FORM 

MULTIPLICATION BY IMAGINARY OPERATOR 

COMPLEX SQUARE 

COMPLEX RECIPROCAL 

COMPLEX ROOT 

COMPLEX LOGARITHM 

COMPLEX EXPONENTIAL 

HYPERBOLIC FUNCTIONS 

COMPLEX SINE 

COMPLEX COSINE 

COMPLEX TANGENT 

COMPLEX INVERSE SINE 

COMPLEX INVERSE COSINE 

COMPLEX INVERSE TANGENT 

COMPLEX POWER OF COMPLEX VARIABLE 

TEST FOR EVEN INTEGER 

LOGARLTHM OF COMPLEX NUMBER 

SUM SERIES OF CHEBYSHEV POLYNOMIALS 
LOGARLTHM OF FACTORIAL 

4TH ORDER RUNGE-KUTTA for differential equations 
MATRIX INVERSION 

SOLVE LINEAR EQUATIONS - ONE RJi. SIDE 
MATRIX DECOMPOSITION A -> L U1 
FORWARD AND BACK SOLUTION Ax=b 



9.P e & uv d??}.pi f ie r 
shelloort 
search 
exsort 
Qensort 
ipsort 
ripsort 
sortstrings 
partsort 
keysort 
Graphic 
Bigraphic 

pack 
unpack 



BESSEL 
eq 

seqeq 

cm 

cd 

real 

imaginary 
cxconj 
mod 
arg 

polarform 

imult 

compsq 

comprecip 

cxsqrt 

compln 

compexp 

hyp 

compsin 

compcos 

eomptan 

cxarcsin 

cxarccos 

cxarctan 

onehochother 

even 

LOGO 

Chebsum 

logfac 

RKFOUR 

mxinvert 
SOLVEQ 
AT0LU1 
LU1S0L 
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matrix decomposition by crgut's method 
trianguiar matrix product lu=a 
[invert quasi lower triangular matrix 

[INVERT QUASI UPPER TRIANGULAR MATRIX 
TRIANGULAR MATRIX PRODUCT UL=A 
MATRIX DECOMPOSITION A ~> LI U 
FORWARD AND BACK SOLUTION Ax=b 
(INVERT QUASI LOWER TRIANGULAR MATRIX 
[INVERT QUASI UPPER TRIANGUIAR MATRIX 
TRIANGULAR MATRIX PRODUCT UL^A 
SOLVE TRIDIAGONAL LINEAR EQUATIONS 
DECOMPOSE SYMMETRIC POSITIVE DEFINITE MATRIX 
INVERT LOVER TRIANGULAR MATRIX IN SITU 
MATRIX MULTIPLICATION 

DECOMPOSE BANDMATRIX INTO LOWER AND UPPER TRIANGLES 
FORWARD AND BACK SOLUTION FOR BAND EQUATION A«=b 
SOLVE BAND EQUATIONS Ax»b 
REARRANGE PERMUTED TRIANGULAR MATRIX 
REARRANGE PERMUTED TRIANGULAR MATRIX 
DECOMPOSE SYMMETRIC POSITIVE DEFINITE WITRIX 
FORWARD AND BACK SOLUTION Ax=b, SYMMETRIC A 
DECOMPOSE BAND MATRIX WITH PIVOTING 
FORWARD AND BACK SOLUTION Axs=b, BANDMATRICES 
DECOMPOSE SYMMETRIC POSITIVE DEFINITE MATRIX 
FORWARD AND BACKWARD SOLUTION OF Axsb, SYMMETRIC 
REDUCE MATRIX TO UPPER HESSE NBERG FORM 
TRIDIAGONALIZE SYMMETRIC MATRIX, GIVENS METHOD 
TRIDIAGONALIZE SYMMETRIC MATRIX GIVENS METHOD 
RIGHT VEC 

CHEBYSHEV (GOLUB) SOLUTION OF OVERDETERMI NED EQNS . 
GOLUB (LEAST SQUARES) SOLN. OF OVERDETERMI NED EQNS. 

EIGENVALUES AND EIGENVECTORS OF SYMMETRIC MATRIX 
SOLUTION OF THE EIGENPRQBIEM (A-XB)xsO 
HOUSEHOLDER TRIDIAGONALIZATION, FULL MATRIX 
EIGENVALUES OF SYMMETRIC TRIDIAGONAL MATRIX 1 
EIGENVALUES OF SYMMETRIC TRIDIAGONAL MATRIX 2 
EIGENVECTORS OF TRIDIAGONAL MATRIX 
EIGENVECTORS OF SYMMETRIC MATRIX 
EIGENVALUES AND VECTORS OF SYMMETRIC MATRIX 
HOUSEHOLDER TRIDIAGONALISATION - HALF MATRIX 
EIGENVALUES OF TRIDIAGONAL MATRIX 
EIGENVECTORS OF TRIDIAGONAL MATRIX 
EIGENVECTORS OF SYMMETRIC MATRIX (UPPER HAW) 
EIGENVALUES AND EIGENVECTORS OF NON-SYMMETRIC 

MATRIX (EBER1EIN) 

VECSYMQREIGEN 

BALANCE MATRIX TO REDUCE ITS EUCLIDEAN NORM 
SYMQREIGEN 

IHQREIGEN 2 Eigenvalues of non-symmetric matrix 
EIGENVALUES AND EIGENVECTORS OF SYMMETRIC MATRIX 

BY QR2 METHOD (BUSINGER) 
IMPROVED JACQBI PROCEDURE 

DOT PRODUCT OF TWO VECTORS (DOUBLE LENGTH ARITH.) 
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I INVU1 
U1LT0A 
AT0L1U 
LIU SOL 
INVL1 
INVU 
UL1T0A 
tridiag 
oholeski 
linv 
mxmult 
bandlr 
bandeot 
bandmx 
MOVEU 
MOVEL 
SYMDET 
SYMBOL 
pivlrband 
pivsolband 
SYMDET 
SYMSOL 
hessenberg 
givens 
vecgivens 
rigntveo 
CHEBYSHEV 
least squar 

jaGobi 

eigensolve 
householder 
tridibiseotionl 
tridibisecti>on2 
tridiinverse 
baoktransform 

vecjacobi 
householder 

eigbisee 

triveator 

eigvectors 

eigen 

vecsumqr eigen 
oalanoe 
symqreigen 
LRQREIGEN 

symmetric QR2 

epsjaoobi 
dot 
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GENERATE UNSYMMETRIC TEST MATRICES 
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MC 01 
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Mr 01 
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NC 01 
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NC 10 
NC 11 
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LEAST SQUARES POLYNOMIAL FIT 
LEAST SQUARES LINEAR FIT 
WEIGHTED LINEAR I£AST SQUARES FIT 
STANDARD DEVIATION OF FITTED STRAIGHT LINE 
CHEBFIT 

LOCATE MINIMUM OF FUNCTION f (x) ' 

MINIMUM IN n DIMENSIONS (CONJUGATE GRADIENT) 

MINIMUM IN n DIMENSIONS (FLETCHER & POWELL) 

MINIMUM IN n DIMENSIONS (NEIDER & MEAD search) 

LOCATE MINIMUM OF FUNCTION f (x) 

LOCATE MINIMUM OF FUNCTION f(x) 

CONVERT SEXAGESIMAL ANGLES TO RADIANS 
CONVERT RADIAN ANGULAR MEASURE TO SEXAGESIMAL UNITS 
CONVERT CENTESIMAL ANGLES TO RADIANS 
CONVERT RADIAN ANGULAR MEASURE TO CENTESIMAL UNITS 
COMPUTE ^DISTANCE AND GRID BEARING 
COMPUTE POLAR CO-ORDINATES OF POINT [X,Y] 
COMPUTE POINT OF INTERSECTION FROM ANGLES 
COMPUTE POINT OF INTERSECTION FROM BEARINGS 
THREE POINT RESECTION BY ANGLES 
MULTIPLE POINT RESECTION FROM ANGLES 
THREE POINT RESECTION FROM DISTANCES 
MULTIPLE POINT RESECTION USING DISTANCES 
THE INACCESSIBLE BASE PROBLEM 
3 -DIMENSIONAL COORDINATE GEOMETRY AND 
VECTOR ARITHMETIC PACKAGE J 
FAST CONTOUR 
CONTOUR (ALGOL) 

COMPUTE FOURIER COEFFICIENTS 
SUM FOURIER SERIES 

COMPLEX FOURIER (CGOIEY-TUKEY ALGORITHM) 
LOCATE ROOT OF f(x)=0 BY CONTINUED BISECTION 
ROOT 

GENERAL SUM SERIES 
ADAPTIVE SIMPSON INTEGRATION 
EVALUATE DEFINITE INTEGRAL (Havie) 
EVALUATE DEFINITE INTEGRAL (Romberg) 
INTEGRAL with ABSOLUTE tolerance (N.P.L.algonthm; 

LAGRANGE I NTERPOIATION 
AITKEN UNEQUAL INTERVAL I NTERPOIATION 
AITKEN EQUAL I NTERPOIATION 
AITKEN Nth ORDER I NTERPOIATION 
ESTIMATION OF DERIVATIVE - UNEQUAL INTERVAIS / 
ESTIMATION OF DERIVATIVE - EQUAL INTERVAIS 

REARRANGE ELEMENTS OF VECTOR 
PERMUTE ROWS OR COLUMNS OF MATRIX 
PERMUTATION OF EIEMENTS OF A VECTOR 
PERMUTE ROWS OR COLUMNS OF MATRIX _ WTrm , 
PRE OR POST MULTIPLY MATRIX BY PERMUTED IDENTITY 
INVERSEPERMUATION OF INTEGER VECTOR 
PERMX 
NEXTPERM 
PERMVECTGR 
VECTQRPERM (SUM) 

VECTORPERM (FAST) 



LSQFIT 

Linfit 

wtlinfit- 

Lindev 

chebfit 

MINX 

MINIMUM 

MINIMUM 

simplex 

fmin 

Goldsec 

sexrad 

radtosex 

centrad 

radtocent 

bearing 

polar 

in tang 

intbrg 

resect 

avresect 

distreseot 

avdistresect 

farbase 



CONTOUR 
CONTOUR 

fourier 
sumfourier 
complex fourier 
bisec 
root 

eigma 
simps 
havie 
quad 
integral 

Lagrange 
Aitken 
equipol 
ait 
dydx 
equidydx 

PERMB 
mxperm 
vectorperm 
mxperml 
MATRIX perm 

inversepermb 
permx 
nextperm 
permvector 
vectorperm 
vectorperm 
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MINIMUM PATH 

NETPATHS 

SHQRTPATH 

SIMPLEX LINEAR PROGRAMMING 
CRITICAL PATH SCHEDULING 
SIMPIE CORRELATION CQEFF 

REAL RANDOM NUMBER GENERATOR 
REAL RANDOM NUMBER GENERATOR 

RANDOM NUMBER GENERATOR - POISSON DISTRIBUTION 
RANDOM NUMBER GENERATOR - NORMAL DISTRIBUTION 
IARGE INTEGER RANDOM NUMBERS 
GENERATE LARGE INTEGER RANDOM NUMBERS 
SMALL INTEGER RANDOM NUMBERS 
SMALL INTEGER RANDOM NUMBERS 

OUTPUT BINARY VALUE 
OUTPUT OCTAL VALUE 
SENSE NUMBER GENERATOR KEY 
INPUT NEWLINE STRINGS 

AUTONOMOUS DATA TRANSFER - BINARY PUNCH 
AUTONOMOUS DATA TRANSFER - READ BINARY 
COPY LEGEND FROM DATA TAPE 
READ AIGOL BUFFER 
OUTSTRING DATE 

PRINT VECTOR 
PRINT MATRIX 

CONTROL FLEXOWRITER PAGE PRINTING 
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random 

rand G2 
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normal 

bigrn 

bigrnx 

rn 

rnx 

binary 
octal 

c%aread 

out 

in 

copy 

BUFFER 

date 

OUTB 

matprint 
pageout 



